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[57] ABSTRACT

A wear adjustable shredder having spaced apart, paral-
lel rotating shafts, series of interleaved and overlapping
cutter disks carried on the shafts, and an adjustable
cutter disk assembly carried endmost on one of the
shafts, the adjustable cutter disk assembly having an
inner adjusting ring and an outer cutting ring with the

cutting ring threaded on the adjusting ring. The cutting
ring may be rotated with respect to the adjusting ring
such that the ring moves axially toward or away from
the cutter disks to adjust the spacing of the cutter disks.

23 Claims, 3 Drawing Sheets

=,
H .a

&8

MOV X

N




5,236,139

Sheet 1 of 3

Aug, 17, 1993

- U.S. Patent

14

20

20

N

gy d i i Rl
dr 1 1T HiS

' R ]

gl 1 1 L0
JEER RN .

N 1Y T i ]
JIRN TSR . ]

OO, T —
x

1 T B

ITEIE L

= Ii_:__ -
. R ~
—x Sl - " ™»a

'y B . | 'fm

LK I MLNLIS L 111
1Al

o Bl d T ollllE

T B ITEE

T I (YIS T
T R [ i

SR T
__

l
T e

e Pl b ST
U T TR

26

22

22

26

FIG.

FIG. 2



U.S. Patent Aug. 17,1993 Sheet 2 of 3 5,236,139

\
|

|

FIG. 5 FIG. 6



- U.S. Patent  Aug. 17, 1993 Sheet 3 of 3 5,236,139

FIG. 8




5,236,139

1
WEAR ADJUSTABLE SHREDDER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to shredders and, more
particularly, to a shredder having wear adjustable cut-
ter disks.

2. Description of the Related Art

Shredders are known in which two sernies of inter-
leaved cutter or slitter disks are each mounted on paral-
lel, spaced apart, counter-rotating shafts. The circum-
' ferences of the disks on one shaft are overlapped with
the disks on the other shaft such that material fed into
the nip formed at the overlap of the disks is shredded.

It is necessary for the proper functioning of such
~ shredders that the cutter disks carried on the shafts be
very closely spaced, or even in contact, with each other
at the overlaps therebetween. The disks therefore rub
against each other, and against the material being shred-
ded, resulting in wear which reduces the thickness of
the disks over time. As the disks become thinner, it is
necessary to compensate by providing some means for
again bringing the disks close together on the shafts.

In the past, the cutter disks have been axially shidable
on the shafts, and bronze wear plates have been wedged

against the endmost cutter disks to urge the disks
closely together. However, such wear plates wear rap-
idly and require frequent replacement. Furthermore,
the wear plates impart a considerable amount of heat to
the assembly through friction, thereby affecting the
hardness of the cutter disks.

It is desirable for the wear adjustment device to be
mechanically simple, durable, economically con-
structed, unobtrusive, retrofittable to existing equip-
ment, and easily adjusted.

SUMMARY OF THE INVENTION

The present invention provides a wear adjustable
shredder in which one or both of the endmost cutter
disks is a concentric assembly of an inner adjusting nng
threaded on its outer circumference and an outer cut-
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ting ring threaded on its inner circumference. The
threads of the adjusting ring mate with the threads of 45

the cutting ring. The axial position of the cutting ring 1s
adjusted by rotating the cutting ring relative to the
adjusting ring. By so rotating the cutting ring, the cut-
ting disks are brought more closely together to compen-
sate for the reduction in thickness caused by the cutting
disks rubbing together.

According to the invention, the outer circumference
of the adjusting ring is formed with several circumfer-
entially spaced apart, axially elongated slots or recesses.
The cutting ring is formed with several radial tapped
and counterbored holes in correspondence with the
recesses of the adjusting ring. Screws are inserted into
the holes of the cutting ring such that the screws engage
the recesses of the adjusting ring, thereby preventing
rotation of the cutting ring relative to the adjusting ring.
To make a wear adjustment, the screws are loosened,
the cutting ring is turned on the adjusting ring, and the
screws are retightened.

The structure of the inner portion of the adjusting
ring is similar to the inner portion of a standard cutter
disk. The structure of the outer portion of the cutting
ring is similar to the outer portion of a standard cutter
disk. Therefore, the adjustable cutter disk assembly of
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the invention is readily and economically retrofittable
to existing shredding equipment.

Since the adjustable cutter disk assemblies are func-
tioning cutter disks, the full width of the shredder i1s
available for shredding action. The elimination of
bronze wear plates also eliminates the heat generation
problems of such wear plates. |

These and other objects, advantages, and features of
the present invention will be more fully understood and
appreciated by reference to the written specification
and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a front elevational view of a wear adjustable
shredder according to the principles of the invention;

FIG. 2 is a perspective view of an adjustable cutter
disk assembly; and

FIG. 3 is a side view of the adjusting ring;

FIG. 4 1s a front view of the adjusting ring;

FIG. § is a side view of the cutting nng;

FIG. 6 is a front view of the cutting ring;

FIG. 7 is a fragmentary, front view, with parts in
vertical section, of an adjustable cutter disk assembly
mounted on the end of a shaft;

FIG. 8 is a side view of the cutter disk assembly and
shaft taken substantially along the line 8—8 of FIG. 7,
and

FIG. 9 is a fragmentary, sectional view of the cutting
ring showing details of the cutting ring holes.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

By way of disclosing a preferred embodiment, and
not by way of limitation, there is shown in FIG. 1 a
wear adjustable shredder 10 which includes in its gen-
eral organization a supporting structure having a pair of
spaced-apart end plates 12, 14, a first, or upper, rotating
shaft 16 and a parallel second, or lower, rotating shaft
18 both extending between the end plates, a plurality of
upper cutter disks 20, and a plurality of lower cutter
disks 22. The shafts are spaced apart by a distance less
than the diameter of the cutter disks. The shafts 16 and
18 pass through center holes in each of the cutter disks
20, 22 such that the cutter disks are carried on the shafts
and are able to slide axially on the shafts without cant-
ing. The cutter disks are keyed to the shafts. The spac-
ing of the shafts and the diameter of the cutter disks are
such that the cutter disks are interleaved and over-
lapped to form a nip 24. A motor and suitable dnive
mechanism (not shown) are provided to forcibly coun-
ter-rotate the cutter disks such that material fed into the
nip is shredded or cut. |

The spacing of the shafts and the diameter of the
cutter disks are such that the cutter disks are interleaved
and overlapped to form a nip 24. In order for the shred-
der to operate properly, the cutter disks mist be in
contact with each other or very closely spaced. As a
result, the overlapping outer annular portions of the flat
surfaces of the cutter disks rub together. This rubbing
causes the cutter disks to become thinner. It is then

‘necessary to again bring the cutter disks close together

to compensate for the wear. It 1s this adjustment with
which the present invention is concerned.

The endmost cutter disks carried on the lower shaft
18 are adjustable cutter disk assemblies 26. With this
arrangement, both cutter disk assemblies 26 may be
adjusted to keep the cutter disk assemblies centered
between the end plates or on the shaft. The use of two
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cutter disk assemblies also provides a greater range of
adjustment. However, it is optional and within the
scope of the invention to use only a single cutter disk
assembly 26 outermost at only one end of a shaft. Also,
the cutter disk assembly may be placed on the top shaft,
or on either one of side by side shafts in a top feed
arrangement.

As shown in FIG. 2 each adjustable cutter disk as-
sembly 26 includes an inner adjusting ring 28 and an
outer cutting ring 30 encircling and concentric with the
adjusting ring 28 and with the shaft on which the adjust-
Ing ring is carried.

Referring also to FIGS. 3 and 4, the adjusting ring 28
1s formed with a center hole 32 having a diameter
shghtly larger than the diameter of the shaft 18 on
which the adjusting ring is carried such that the adjust-
ing ring can slide axially on the shaft without canting. A
semicircular recess 34 is formed in the inner circumfer-
ence of the adjusting ring to mate with a cylindrical key
rod as discussed more fully below.

The outer circumferential surface of the adjusting
disk 32 is formed with helical threads 36. The outer
circumferential surface of the adjusting disk is further
formed with eight evenly spaced recesses 38. More or
fewer recesses may be employed. Each recess 38 is
axially elongated, extending across most of the width of
the circumferential surface of the adjusting disk.

Referring to FIGS. 2, §, and 6, cutting ring 30 has an
iner diameter substantially equal to the outer diameter
of adjusting disk 32. The inner circumferential surface
38 of the cutting ring is formed with helical threads 42
(see also FIG. 7) which mate with the threads 36 of the
adjusting disk 28. The outer circumferential surface of
the cutting ring 30 is formed with teeth 44. Alterna-
tively, the outer circumferential surface 30 may be left
smooth if, for example, the shredder is to be used for
slitting.

Cutting ring 30 is formed with eight evenly spaced,
radially extending holes 46. Thus, cutting ring holes 46
coincide with the recesses 38 of the adjusting ring 28.
Detatils of the cutting ring holes 46 are shown in FIG. 9.
Each hole 46 includes a tapped outer portion 48, an
untapped intermediate portion 50 having a diameter
smaller that the diameter of the outer portion 48, and a
tapped inner portion 52 having a diameter smaller than
the diameter of the intermediate portion 50. An outer
shoulder 54 is formed between outer portion 48 and
intermediate portion 50. An inner shoulder 56 is formed
between intermediate portion 50 and inner portion 52.

As shown in FIGS. 7 and 8, socket head cap screws
60 are threaded into the inner portion 52 of each hole 46
of the cutting ring. In order to lock the cutting ring so
that it does not rotate relative to the adjusting ring, the
tip 62 of each socket head cap screw 60 protrudes
through the cutting ring 30 into one of the slots 38 of the
adjusting ring 28. Socket head cap screw 60 is tightened
such that the underside of the cap 64 of each socket
head cap screw is tight against the inner shoulder 56 to
limit the distance by which the tip 62 protrudes.

A plug in the form of disk-like socket set screw 66 is
threaded into the outer portion 48 of each cutting disk
hole. Each socket set screw 66 is tightened such that the
underside of the socket set screw is tight against the
outer shoulder 54 of the hole 46. The socket set screws
- 66 capture the socket head cap screws 60 within the
holes 46 and prevent unwanted withdrawal of the
socket head cap screws.
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The lower shaft 18 on which the adjustable cutter
disk assemblies 26 are carried is formed with an axial
semi-cylindrical recess 68. The recess 34 of the adjust-
ing disk is aligned with the recess 68 of the shaft 18 and
a cylindrical key rod 70 passes through the opening thus
formed. Key rod 70 locks the cutter disk assembly 26, as
well as the other cutter disks on the shaft, to the shaft 18
such that the cutter disk assembly is drivingly rotated
by the shaft 18. The key rod 70 may have other shapes,
such as square or rectangular. ' _

As shown in FIG. 7, bearing spacer 72 is fixed di-
rectly or indirectly to the end plate 14. Bearing spacer
72 and end plate cooperatively retain the cutter disk
assembly 26 on the shaft 18. Bearing spacer 72 contacts
the adjacent surface 74 of the adjusting ring 28 and
provides an axial reaction force urging the adjusting
ring toward the opposite end plate.

To adjust the spacing of the shredder disks, all of the
socket head set screws 66 are removed from the holes
46 of the cutting ring 30. Next, all of the socket head cap
screws 60 are loosened until their tips 62 are disengaged
from the slotted recesses 60 of the adjusting ring 28.
Then, with the shaft 18 and adjusting ring 28 held sta-
tionary, the cutting ring 30 is rotated, thus causing the
cutting ring to move axially toward or away from the
cutting disks 20, 22 on the shafts. When the desired
adjustment has been obtained, the cutting ring is further
rotated to bring each hole 46 into alignment with the
nearest recess 38. The socket head cap screws 60 are
tightened to engage the recesses 38 and Jock the axial
adjustment of the cutter disk assembly 26. Finally, the
socket head set screws 66 are replaced. If two cutter
disk assemblies 26 are used, as in FIG. 1, each assembly
may be adjusted to keep the series of cutter disks cen-
tered on the shafts.

It has been found that SAE 4150 is a suitable material
for the adjusting ring, and that A2 hardened tool steel is
suitable for the cutting ring.

With an adjusting ring having a nominal outer diame-
ter of ten inches, the threads on the outer circumferen-
tial surface of the adjusting ring are suitably formed at
ten threads per inch. With these specifications, one-
eighth of a rotation of the cutting ring with respect to
the adjusting ring yields an axial adjustment of 0.012
inch. The assembly may then be used to allow a desir-
able disk spacing with no more than 0.015 inch between
any two cutter disks.

The above description is that of a preferred embodi-

ment of the invention. Various alterations and changes

can be made without departing from the spirit and
broader aspects of the invention as set forth in the ap-
pended claims, which are to be interpreted in accor-
dance with the principles of patent law, including the
Doctrine of Equivalents.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as
follows:

1. In a shredder of the type having spaced apart,
rotating shafts, each of the shafts carrying a series of
axially freely slidably cutting disks with the cutting
disks of one shaft interleaved and overlapped with the
cutting disks of the other shaft, the combination there-
with of a cutter disk assembly comprising:

an adjusting ring carried endmost on an axially ex-

tending portion of one of the shafts and having a
threaded outer circumferential surface, said series
of axially freely slidable cutting disks carried on
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said one of the shafts disposed axially spaced apart
from said adjustment ring;

a cutting ring encircling said adjusting ring and hav-
ing a threaded inner circumferential surface engag-

ing the threaded outer circumferential surface of 5

said adjusting ring; and

means for selectably releasing said cutting ring for
rotation with respect to said adjusting ring and
thereby axial movement with respect to said adjust-
ing ring and for locking said cutting ring against
rotation with respect to said adjusting ring.

2. An adjustable cutter disk for a shredder compris-

Ing:

an adjusting ring having a central hole for the passage
of a rotating shaft and a threaded outer circumfer-
ential surface; |

a cutting ring encircling said adjusting ring and hav-
ing a threaded inner circumferential surface engag-
ing the outer circumferential surface of said adjust-
ing ring,

said adjusting ring adapted to be carried on an axially
extending portion of the rotating shaft and having
an axial thickness substantially the same as the
thickness of said cutting ring;

means for selectably releasing said cutting ring for
rotation with respect to said adjusting ring and
thereby axial movement with respect to said adjust-
ing ring and for locking said cutting ring against
rotation with respect to said adjusting ring.

3. The adjustable cutter disk of claim 2 further com-
prising means formed in said central hole of said adjust-
ing disk for keying said adjusting disk for corotation
with a rotating shift.

4. A wear adjustable shredder comprising:

first and second rotating shafts; |

a supporting structure supporting said first and sec-
ond shafts in parallel, spaced apart relationship;

a first series of cutting disks carried on said first shaft
and axially slidable thereon;

a second series of cutting disks carried on said second
shaft and axially freely slidable thereon, said sec-
ond series of cutting disks being interleaved and
overlapping with said first series of cutting disks;
and |

at least one cutting disk assembly carried endmost on
said second shaft and comprising:
an adjusting ring encircling an axially extending

portion of said second shaft and disposed axially
spaced apart from said second series of cutting
disks, said adjusting ring having a threaded outer
circumferential surface;

a cutting ring encircling said adjusting ring and
having a threaded inner circumferential surface
engaging the outer circumferential surface of
said adjusting ring; and

means for selectably releasing said cutting ring for
rotation with respect to said adjusting ring and
for locking said cutting ring against rotation with
respect to said adjusting nng;

whereby rotation of said cutting ring with respect to
said adjusting ring causes said cutting ring to move
axially toward or away from said second series of
cutting disks. |
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6. The wear adjustable shredder of claim 4 further
comprising means for urging said cutting disk assembly
axially toward said second series of cutting disks.

7. In a shredder of the type having spaced apart,
rotating shafts, each of the shafts carrying a series of
axially slidable cutting disks with the cutting disks of
one shaft interleaved and overlapped with the cutting
disks of the other shaft, the combination therewith of a
cutter disk assembly comprising:

an adjusting ring carried endmost on one of the shafts
and having a threaded outer circumferential sur-
face:

a cutting ring encircling said adjusting ring and hav-
ing a threaded inner circumferential surface engag-
ing the threaded outer circumferential surface of
said adjusting ring; and

means for selectably releasing said cutting ring for
rotation with respect to said adjusting ring and
thereby axial movement with respect to said adjust-
ing ring and for locking said cutting ring against
rotation with respect to said adjusting ring, said
means for selectably releasing comprising at least
one radial hole formed through said cutting ring
and a withdrawable fastener extending through
said hole and engaging said outer circumferential
surface of said adjusting ring.

8. The combination of claim 7 wherein said outer

circumferential surface of said adjusting ring is formed

with at least one recess, and wherein said fastener ex-
tends into said recess when said cutting ring is locked
against rotation with respect to said adjusting ring.

- 9. The combination of claim 8 wherein said recess is
axially elongated.

10. In a shredder of the type having spaced apart,
rotating shafts, each of the shafts carrying a series of
axially slidable cutting disks with the cutting disks of
one shaft interleaved and overlapped with the cutting
disks of the other shaft, the combination therewith of a

cutter disk assembly comprising:

an adjusting ring carried endmost on one of the shafts
and having a threaded outer circumferential sur-
face;

a cutting ring encircling said adjusting ring and hav-
ing a threaded inner circumferential surface engag-
ing the threaded outer circumferential surface of
said adjusting ring; and

means for selectably releasing said cutting ring for
rotation with respect to said adjusting ring and

- thereby axial movement with respect to said adjust-
ing ring and for locking said cutting ring against
rotation with respect to said adjusting ring,
wherein said means for selectably releasing com-
prises a plurality of circumferentially spaced apart
radial holes formed through said cutting ring, a
plurality of circumferentially spaced apart recesses

- formed in said circumferential surface of said ad-
justing ring in correspondence with said holes, and
a plurality of withdrawable fasteners, each of said
fasteners extending through one of said holes and
into one of said recesses thereby to lock said cut-
ting ring against rotation with respect to said ad-
justing ring.

11. An adjustable cutter disk for a shredder compris-

§. The wear adjustable shredder of claim 4 further 65 ing:

comprising a second said cutting disk assembly carried
endmost on said second shaft opposite said at least one
cutting disk assembly.

an adjusting ring having a central hole for the passage
of a rotating shaft and a threaded outer circumfer-
ential surface;
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a cutting ring encircling said adjusting ring and hav-
ing a threaded mnner circumferential surface engag-
ing the outer circumferential surface of said adjust-
Ing ring;

means for selectably releasing said cutting ring for
rotation with respect to said adjusting ring and
thereby axial movement with respect to said adjust-
ing ring and for locking said cutting ring against
rotation with respect to said adjusting ring, said
means for selectably releasing and locking compris-
ing at least one radial hole formed through said
cutting ring and a withdrawable fastener extending
through said hole and engaging said outer circum-
ferential surface of said adjusting ring.

12. The adjustable cutter disk of claim 11 wherein
said outer circumferential surface of said adjusting ring
1s formed with at least one recess, and wherein said
fastener extends into said recess when said cutting ring
is locked against rotation with respect to said adjusting
ring.

13. The adjustable cutter disk of claim 12 wherein
said recess is axially elongated.

14. An adjustable cutter disk for a shredder compris-
Ing:

an adjusting ring having a central hole for the passage
of a rotating shaft and a threaded outer circumfer-
ential surface;

- a cutting ring encircling said adjusting ring and hav-
ing a threaded inner circumferential surface engag-
ing the outer circumferential surface of said adjust-
Ing ring; |

means for selectably releasing said cutting ring for
rotation with respect to said adjusting ring and
thereby axial movement with respect to said adjust-
ing ring and for locking said cutting ring against
rotation with respect to said adjusting ring, said
means for selectably releasing comprising a plural-
ity of circumferentially spaced apart radial holes

formed through said cutting ring, a plurality of

circumferentially spaced apart recesses formed in
said outer circumferential surface of said adjusting
ring in correspondence with said holes, and a plu-
rality of withdrawal fasteners, each of said fasten-
ers extending through one of said holes and into
one of said recesses thereby to lock said cutting
ring against rotation with respect to said adjusting
ring.

15. The adjustable cutter disk of claim 14 further
comprising a plurality of plugs, each of said plugs re-
ceived in one of said holes disposed radially outwardly
of a said fastener to prevent unwanted withdrawal of
said fastener.

16. The adjustable cutter disk of claim 14 further
comprising means formed in said central hole of said
adjusting disk for keying said adjusting disk for corota-
tion with a rotating shaft.

17. A wear adjustable shredder comprising:

first and second rotating shafts;

a supporting structure supporting said first and sec-
ond shafts in parallel, spaced apart relationship;

a first series of cutting disks carried on said first shaft
and axially shidable thereon;

a second series of cutting disks carried on said second
shaft and axially slidable thereon, said second series
of cutting disks being interleaved and overlapping
with said first series of cutting disks; and

at least one cutting disk assembly carried endmost on
sald second shaft and comprising:
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an adjusting ring having a center hole for the pas-
sage of said second shaft and a threaded outer
circumferential surface;

a cutting ring encircling said adjusting ring and
having a threaded inner circumferential surface
engaging the outer circumferential surface of
said adjusting ring; and

means for selectably releasing said cutting ring for
rotation with respect to said adjusting ring and
for locking said cutting ring against rotation with
respect to said adjusting ring, said means for
selectably releasing comprising at least one ra-
dial hole formed through said cutting ring and a
withdrawable fastener extending through said
hole and engaging said outer circumferential
surface of said adjusting ring;

whereby rotation of said cutting ring with respect to
said adjusting ring causes said cutting ring to move
axially toward or away from said second series of
cutting disks.

18. The wear adjustable shredder of claim 17 further
comprising a second said cutting disk assembly carried
endmost on said second shaft opposite said at least one
cutting disk assembly.

19. The wear adjustable shredder of claim 17 further
comprising means for urging said cutting disk assembly
axially toward said second series of cutting disks.

20. The wear adjustable shredder of claim 17 wherein
said outer circumferential surface of said adjusting ring
is formed with at least one recess, and wherein said
fastener extends into said recess when said cutting ring
1s locked against rotation with respect to said adjusting
ring.

21. The wear adjustable shredder of claim 20 wherein
said recess 1s axially elongated.

22. A wear adjustable shredder comprising:

first and second rotating shafts;

a supporting structure supporting said first and sec-
ond shafts in paraliel, spaced apart relationship;

a first series of cutting disks carried on said first shaft
and axially slidable thereon;

a second series of cutting disks carried on said second
shaft and axially slidable thereon, said second series
of cutting disks being interleaved and overlapping
with said first series of cutting disks; and

at least one cutting disk assembly carried endmost on
satd second shaft and comprising:
an adjusting ring having a center hole for the pas-

sage of said second shaft and a threaded outer
circumferential surface;

a cutting ring encircling said adjusting ring and
having a threaded inner circumferential surface
engaging the outer circumferential surface of
said adjusting ring; and

means for selectably releasing said cutting ring for

‘rotation with respect to said adjusting ring and
for locking said cutting ring against rotation with
respect to said adjusting ring, said means for
selectably releasing comprising a plurality of
circumferentially spaced apart radial holes
formed through said cutting ring, a plurality of
circumferentially spaced apart, axially elongated
recesses formed in said outer circumferential
surface of said adjusting ring in correspondence
with said holes, and a plurality of withdrawable
fasteners, each of said fasteners extending
through one of said holes and into one of said
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recesses thereby to lock said cutting ring against

rotation with respect to said adjusting ring; _ , _ , .
whereby rotation of said cutting ring with respect to ceived in one of said holes disposed radially outwardly

sa'i.d adjusting ring causes said cqtting ring to MOVeE of a said fastener to prevent unwanted withdrawal of
axially toward or away from said second series of 5

cutting disks. said fastener.
23. The adjustable cutter disk of claim 22 further * & % x %

comprising a plurality of plugs, each of said plugs re-
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CERTIFICATE OF CORRECTION
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it is certified that error appears in the above-indentified patent and that said Letters Patent is hereby
corrected as shown below:

Column 4, claim 1, line 61l:
"slidably" should be ~--slidable--

Column 5, claim 1, line 2:
"adjustment" should be --adjusting--

Column 5, claim 3, 1line 34:
"shift" should be —~-shaft--

Column 7, claim 14, line 43:
"withdrawal" should be --withdrawable--
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